Mercury pollution is a
Mercury use in products has declined by 90% since 1980. The electrical industry has been at the forefront of this decline. Incinerator companies have successfully implemented the requirements for mercury emission controls required by the Clean Air Act Amendments of 1990. As a result, there has been a substantial reduction of mercury emissions from solid waste combustors and these combustors are now a very small source of mercury emissions. This and other actions are resulting in demonstrable declines of mercury in the environment. Proposed state action inappropriately still targets the solid waste system as a source of mercury and consists of programs that are not cost effective and that have no priorities.
The advancements have largely taken place. Industry needs to document and disseminate its achievements. Industry also should foster 83 cost-effective efforts to enhance existing achievements.
Emissions of Mercury from the Solid Waste Stream
In the late 1980s there was a· growmg concern about the effects of mercury emissions in the environment. As a result, the Congress included in the Clean Air Act Amendments of 1990 a requirement that EP A prepare a report to Congress on the scope of the problem and recommendations for action.
The EP A Mercury Report to Congress, which was released in 1998, showed that municipal solid waste incinerator emissions were the largest anthropogenic source of mercury except for fossil fuel power plant combustion. The report relied on 1995 data and did not consider reductions in industry's use of mercury or the implementation of the Clean Air Act of 1990 municipal solid waste incinerator emission requirements. The report also focused on US emission sources.
The report estimated that mercury deposition in the US was caused equally by natural emissions, by the global background and by US sources. It also estimated that the US was responsible for only 3% of the mercury in the global background. Mercury is the sixth most prevalent metal in the earth's crust and is emitted naturally to the environment from volcanoes, weathering of rocks and other natural processes. A recent study, "Modeling of the Atmospheric Fate and Transport of Mercury Over North America" by scientists from Atmospheric and Environmental Research Inc, confirms that US emission sources are a relatively small part of the mercury deposition in the US. The authors concluded, "The global background is calculated to contribute on average more than 70% to mercury deposition in the United States."
While municipal solid waste incinerator emissions were a large source of mercury emitted in the US in 1995, this is no longer true.
Emissions declined because of significant ,reductions by industry in the US of mercury and by the incinerator controls required by the Clean Air Act. While there are emissions of mercury from product breakage in the municipal solid waste stream, their emissions would likely only represent a small portion of mercury emissions from all sources.
The solid waste system, therefore, is a small and declining source of anthropogenic mercury emissions that in tum are a small portion of mercury deposition in the US.
The Result of the Decline of Mercury Emissions in the Solid Waste Stream
There is growing evidence of declines of mercury in the environment. Batteries: Historically the US battery industry was by far the largest user of mercury in the manufacture of alkaline batteries in the US. In the 1980s, the battery industry used over 1,000 tons of mercury per year, over half of the mercury used by all US industry. Mercury is used to control gassing that leads to leakage, possible rupture and shortened battery life. When concern about mercury in the environment began to grow in the late 1980s, the battery industry developed and implemented alternative technologies to eliminate the use of mercury in all but button cells by 1993. As a result, use of mercury in batteries declined to approximately 2 tons. This decline is shown graphically in the chart "US Mercury Consumption by End Use." A further description of this decline can be found in the NEMA brochure, "Household Batteries and the Environment" on the NEMA battery section website, www.nema.orglbatteriesehs.
The battery industry tracks the decline of mercury from battery in the waste stream by conducting surveys of batteries collected in recycling programs in Lee County, Florida, Camden County, New Jersey and Hennepin County, Minnesota.
In the last complete set of surveys conducted in the fall of 2001 and spring of 2002, average mercury levels in alkaline batteries in the waste stream were in the 158-336 PPM range. That compares to a historical average of roughly 10,000 PPM. NEMA estimates that mercury levels will decline by 50% every two years. It is clear, however, that the vast bulk of mercury from old batteries already has been flushed through the solid waste system and that the remaining batteries will be disposed in the next few years.
Button cells are used in a wide range of small portable products including hearing aids. Most button cells have mercury levels in the single digits of milligrams. It would take, for example, 57,000 average zinc air hearing aid batteries to recover one pound of mercury. Collection of these batteries would be costly and inefficient because of the large number of distribution channels, result in little mercury recovery and likely increase ingestions of these batteries as people collected them in their homes. Manufacturers use very small amounts of mercury in the batteries because of the need to control gassing that would result in leakage and shortened battery life. More information about the use of mercury In button cells is available in "Household Batteries and the Environment."
Lamps:
Manufacturers use mercury to manufacture fluorescent and most HID lamps. Using an electric charge to excite mercury in fluorescent lamps creates ultraviolet light.
Phosphor in the lamp causes the light to fluoresce. Manufacturers use mercury because the energy efficiency of fluorescent lamps is 4-6 times the efficiency of incandescent bulbs.
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Use of mercury in lamps is small compared to the historical use of the battery industry. Manufacturers used approximately 27 tons of mercury in 1990 to make lamps. In 2001 manufacturers, making significantly more lamps than in 1990, decreased their total use of mercury by 2/3 to roughly 9 tons. The average four-foot lamp manufactured in 2001 contained only 8.2 mg of mercury, down from 4l.6 mg of mercury in 1990. Compact fluorescent lamps manufactured in 2001 have on average roughly half the amount of mercury as contained in a linear fluorescent lamp. To put this in some context, one pound of mercury would be used to manufacture 54,000 linear fluorescent lamps or 100,000 compact fluorescent lamps.
Even though manufactures use mercury to make lamps, use of these lamps actually results in a net reduction of mercury in the environment. Mercury-containing lamps are energy efficient and Federal and state programs encourage the use of these lamps. The latest EPA promotion for these lamps is titled, "Change a Light, Change the World." Because the lamps are so efficient, they reduce the use of energy from power plants. Power plants are the largest anthropogenic source of mercury in the environment and also emit greenhouse gasses and smog and acid rain forming pollutants. As the chart, "Lifetime Mercury Emissions" demonstrates, there is 5-6 times the amount of mercury emitted from an average power plant to provide light from incandescent bulbs for 20,000 hours than from linear fluorescent lamps. The mercury in the lamp is only a small portion of the mercury even emitted from a power plant to provide energy for the lamp.
At the same time the lamp industry has reduced its use of mercury, lamp recycling has increased significantly. The Association of Lighting and Mercury Recyclers (ALMR) estimates that lamp recycling increased from 75 million to 130 million lamps between 1997 and 2000.
There is an existing infrastructure in place to recycle lamps used by businesses, which make up 85% of the lamp use.
NEMA manufacturers have undertaken a number of efforts to increase recycling including the development of a website, www .1amprecycle.org, that is a nationwide one-stop source of information on federal and state management requirements and the availability of recyclers. NEMA manufacturers also were instrumental in obtaining a $2 million appropriation to EP A to encourage lamp recycling. ALMR, NEMA and SW ANA (Solid Waste Association of North America) are working cooperatively to implement a lamp recycling effort funded by EPA.
While most people think of lamps when they think of indoor lighting, mercury-containing lighting is used in many other activities. These include outdoor lighting for streets, airports and security, sports lighting, flood lighting such as seen during the nighttime recovery efforts at the World Trade Center, medical treatment, semiconductor manufacturing, entertainment lighting (concert, stage, movie, television), water treatment and air purification, and as backlighting in electronic equipment as an alternative to cathode ray tubes.
Thermostats: Mercury switch thermostats have been used over the last 50-60 years for heating and cooling control in buildings and houses. The thermostats are inexpensive, easy to use, reliable, durable, and energy efficient compared to other non programm able thermostats. While the use of programmable thermostats is growing because of energy efficiency, programm able thermostats are more energy efficient if they are high quality (Energy Star rated) and if they are used properly. People who cannot 87 or will not properly use a programmable thermostat will have more efficient heating and cooling if they use a mercury-switch thermostat.
The mercury switch thermostat contains an ampoule containing 2.8 grams of mercury or 50-100 times the mercury in a lamp or a button battery. Some thermostats have more than one ampoule. The mercury is safe in the thermostat and the only issue involved in the mercury comes from disposal.
To address this disposal issue, the three primary manufacturers, General Electric, Honeywell and White Rodgers, created the Thermostat Recycling Corporation (TRC) to collect used mercury switch thermostats. The TRC program has been phased in since 1998 and now covers all the lower 48 states. Since the program began through June 2002, the TRC has recovered and processed 150,000 thermostats containing 1,300 pound of mercury.
The TRC program works as follows. The TRC encourages HV AC wholesalers to join the program.
There are containers in approximately 1,000 HV AC wholesale stores across the US. The only cost is a one-time $15 fee to cover the cost of the special TRC container.
HV AC contractors bring old mercury-switch thermostats back to the wholesalers at no charge. HV AC contractors install the vast majority of thermostats. They purchase these thermostats from HV AC wholesalers. When the container is filled, the wholesaler ships the container at TRC expense back to the TRC for processing. The TRC provides the wholesaler with an empty container.
The efforts of the battery, lamp and thermostat industries to reduce use or mercury in products or collect mercury is the primary factor in the significant decline in the use of mercury in the US and the decline in emission levels we are beginning to see.
Proposed Legislation on Products Containing Mercury
Ignoring evidence of the significant decline in the use of mercury in products, the increase in recycling efforts and the controls installed by the municipal solid waste industry, some state officials and environmentalists have attempted to push legislation to require the labeling and manufacturer collection of all such products, and the ultimate phase out of the products. This legislation ignores that products containing mercury vary significantly in the number of units sold, size, fragility, levels of mercury, distribution channels and availability and functionality of alternatives. This one-size-fits-all, heavy-handed regulatory approach has five major flaws:
1. It fails to focus on priority sources of mercury emissions.
Products in the municipal waste stream make up a small and declining source of mercury emissions. Operators have installed effective controls on municipal solid waste incinerators. Landfills do not release significant sources of mercury.
2. It proposed cost-ine f ficient programs. The legislation proposes a number of programs for all products with little if any environmental value.
3. It fails to rely on existing infrastructures. Infrastructures already exist to collect the vast majority of lamps and thermostats without additional regulatory burden.
4. It will result in numerous unintended consequences. Many mercury products are essential for public health and safety and for the state's economy and environment.
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5. It will overwhelm state bureaucracies. States do not have the resources to implement and enforce existing laws dealing with mercury let alone new laws. The current budget crises will only further strain limited resources.
Conclusion
Mercury in products is a small and declining source of mercury emissions. This is due to the sharp decline in the use of mercury by manufacturers and the effective control of mercury emissions by municipal solid waste incinerators.
The battery, lamp and thermostat industries have been in the lead in reducing mercury used in products and recycling of such products. As a result of all of these and other efforts, mercury levels in the environment already are declining even though most scientists would expect to wait for a significant period of time before the effects of the efforts would show up in the environment. Proposed mercury-in-products legislation has too many mandates, no priorities and no cost-effective solutions. 
